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Nobukazu Ohkubo, MD, Osaka, Japan
Side-clamping of the ascending aorta is an indispensable technique for proximal anastomosis in total debranching of
supra-aortic trunks and in endovascular aneurysm repair for arch aneurysm. However, this procedure may lead to the
dislodging of multiple plaques and to clamp injury of the ascending aorta. We developed a clampless technique to achieve
proximal anastomosis between the ascending aorta and an artiﬁcial graft used for total debranching of supra-aortic
trunks. We applied this method in six patients with arch aneurysm and a plaque-rich ascending aorta and were able to
achieve total debranching of the supra-aortic trunks in all of the patients without side-clamping the ascending aorta and
no procedurally related complications. This clampless anastomosis technique (“real chimney technique”) in the ascending
aorta is a valuable option for total debranching of supra-aortic trunks in the hybrid repair of arch aneurysms. (J Vasc Surg
2015;61:542-5.)For hybrid repair in patients with aortic arch aneurysm,
the techniques of supra-aortic trunk debranching and
thoracic endovascular aneurysm repair (TEVAR) have
been developed and become widespread in recent years.1-5
In particular, the technique of total debranching plus
TEVAR from the ascending to descending aorta has
attracted attention as a new, less invasive treatment and
has superseded total arch replacement for arch aneurysm
repair.
Although this hybrid repair has superior merit without
the use of extracorporeal circulation (ECC), side-clamping
of the ascending aorta is indispensable to achieve prox-
imal anastomosis but may lead to procedurally related
complications such as stroke, aortic dissection, or pseu-
doaneurysm formation in the ascending aorta.4-7 To
resolve this problem, we developed a new technique
of proximal anastomosis for total debranching without
the use of ECC or the need for side-clamping of the
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In the present report, we describe a new anastomosis
technique between the main trunk of a triple-branched
graft and the ascending aorta. After median sternotomy,
the ascending aorta is snared, and the planned site of anas-
tomosis in the ascending aorta is marked as an oval of the
same size as the anastomosis graft (diameter, 12 mm; Fig 1,
a). This anastomosis site in the ascending aorta is deter-
mined by the selection of a plaque-free location by any
or all of preoperative computed tomography scan, palpita-
tion, transesophageal echography, or intraoperative direct
echography of the ascending aorta.
Six mattress sutures are performed across the marked
oval, synchronizing every hour of the clock using a
double-armed 4-0 polypropylene suture with a pledget
(Fig 1, b). These six mattress sutures are also sutured to
the oblique-cut main trunk of the triple-branched Hema-
shield Woven Double Velour Graft (Maquet Cardiovascu-
lar, Wayne, NJ) in a circumferential fashion and then ﬁxed
above the ascending aorta by tying the mattress sutures
(Fig 1, c, upper scheme). Bleeding from suture holes is
controlled with pledgets after careful tying.
Thereafter, the center of the anastomosis oval of the
ascending aorta is punctured with a percutaneous transhe-
patic cholangiography drainage needle (Medikit, Miyazaki,
Japan) with manual guidance from the distal end of the
branched graft, and an extrastiff guidewire (Cook Medical,
Bloomington, Ind) with a large loop is inserted into the
aortic root under ﬂuoroscopy guidance. At this time, sys-
temic heparinization is performed (100 U/kg), and acti-
vated clotting time is maintained for >250 seconds
thereafter. The needle point is dilated using an 8-mm
percutaneous transluminal angioplasty balloon, and a 12F
sheath is inserted into the ascending aorta, with careful
Fig 1. Real chimney technique for total debranching of supra-aortic trunks: a,Marking of the anastomosis site (oval) in
the ascending aorta. b, Six mattress sutures between the ascending aorta and the main trunk of the triple-branched graft
(without the use of a side-clamp) above the slated anastomosis hole. c, Stent graft (leg extension of the Gore Excluder;
W. L. Gore and Associates, Flagstaff, Ariz) insertion from the center of the anastomosis oval through the oblique-cut
triple-branched graft. d, Complete view of total debranching with the real chimney technique and thoracic endovas-
cular aneurysm repair (TEVAR).
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to the aortic valve and Valsalva, with a stiff wire and
sheath dilator. Through this 12F sheath, the leg exten-
sion of Gore Excluder (PXL161407; W. L. Gore and As-
sociates Inc, Flagstaff, Ariz) is inserted into the ascending
aorta and positioned at 2 cm from the tip in the ascending
aorta, with the remaining 5 cm in the main trunk of the
branched graft (Fig 1, c, lower scheme). The stent graft
(leg extension) is deployed after the trigger snare is
unsheathed and pulled.
Balloon dilation is repeatedly performed using a
12-mm-diameter percutaneous transluminal angioplasty
balloon to dilate the anastomotic hole of the ascending
aorta and the area between the stent graft and the main
trunk of the branched graft. With this, the proximal anas-
tomosis between the ascending aorta and the main trunk
of triple-branched graft is completed.
The distal anastomosis to the supra-aortic trunks is
then performed as usual. After bypass grafting for the
supra-aortic trunks, TEVAR from just distal to the chimney
graft (ascending aorta) to the descending aorta is per-
formed to exclude the arch aneurysm in retrograde fashion
from the femoral or iliac artery using TAG (W. L. Gore and
Associates Inc; Fig 1, d).
RESULTS
From February 2011 to December 2013, we applied
this novel technique to treat aortic arch aneurysms in six
selected patients. The patients were a mean age of
77.7 years (range, 69-86 years). Because all of the patientshad severe atherosclerosis and plaque formation in the
ascending aorta, a partial-clamp procedure had to be cir-
cumvented to avoid brain complications (Fig 2, a and b).
This procedure was performed with the approval of the
Morinomiya Hospital Institutional Review Board and after
individual informed consent.
Banding of the ascending aorta was necessary in three
patients (ascending aorta diameter of >42 mm) to achieve
the slimmer landing diameter required for TEVAR. Mean
operative time was 559 minutes (range, 450-624 minutes),
and mean bleeding volume was 1198 mL (range, 450-
3050 mL). No patient needed prolonged (>72 hours)
respiratory support or hemodialysis. No postoperative
brain complications or procedurally related complications
occurred in the six patients. Postoperative computed to-
mography veriﬁed that all of the arch aneurysms were
completely excluded by TEVAR and that all bypasses were
patent without any problems related to the anastomosis
(Fig 2, c and d).
During the follow-up period (mean, 14.2 months),
one patient died of stent graft infection and sepsis arising
from methicillin-resistant Staphylococcus aureus pneumonia
6 months after the operation. There were no anastomosis-
related problems for ascending aorta and supra-aortic
trunks.
In the same period, total debranching with side-clamp
of ascending aorta was performed in 10 patients whose
ascending aorta was free from atheroma plaques. In one pa-
tient, aortic dissection occurred from the ascending anasto-
mosis in the follow-up period.
p
ri
n
t
&
w
e
b
4
C
=
F
P
O
Fig 2. Total debranching and thoracic endovascular aneurysm repair (TEVAR) using the real chimney technique for a
patient with arch aneurysm. a and b, Preoperative computed tomography scanning shows an arch aneurysm with a
plaque-rich aorta. c and d, Postoperative computed tomography scanning shows total debranching and TEVAR of
supra-aortic trunks with the real chimney technique completely excluding the arch aneurysm.
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This novel technique, termed here the “real chimney
technique,” combined with suturing and endovascular
stent grafting, can achieve the anastomosis between the
ascending aorta and a branched graft without the need
for risky side-clamping of the ascending aorta. This proce-
dure may reduce the risk of brain complications and proce-
durally related complications in the treatment of total
debranching of supra-aortic trunks.
In the conventional open surgery, various procedures,
such as hypothermic circulatory arrest, retrograde cerebral
perfusion, selective cerebral perfusion, and arch-ﬁrst tech-
nique, have been used with good results.8-10 On one
hand, this conventional surgical treatment has a fatal
demerit; that is, signiﬁcant invasiveness with ECC for the
aged population with aneurysms. On the other hand, total
debranching and TEVAR is less invasive than conventional
open surgery for arch aneurysm repair.1-5 This hybridprocedure may, however, cause a higher rate of brain com-
plications due to “shower embolism” from the plaque-rich
aortic wall.4 Furthermore, side-clamping of the ascending
aorta may also cause aortic wall injury and, in particular,
aortic dissection.5
To reduce complications from side-clamping of the
ascending aorta, we developed and applied this novel real
chimney technique for the repair of arch aneurysm. In
the real chimney technique, the manipulated area of
ascending aorta is limited to a selected small area of
plaque-free aorta, and the guidewire, sheath, and device
are inserted into the proximal ascending aorta that contains
less plaque than the distal ascending aorta. In contrast,
side-clamping always squeezes a wide area, including the
distal ascending plaque-rich aorta. Therefore, no brain
complications or procedurally related complications were
observed in six highly comorbid patients of this real chim-
ney series.
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was the Gore Excluder leg extension because its size
(proximal diameter, 16 mm; distal diameter, 14.5 mm;
length, 70 mm) is ideal for the procedure. We were able
to place this leg extension with proper positioning
(5 cm) inside the triple-branched graft, without covering
branches for the left carotid artery and left subclavian ar-
tery, by using a 2-cm protrusion into the aorta. A 2-cm
protrusion into the aorta is actually 1 to 1.5 cm at the
larger curvature after the balloon ﬂaring of this leg exten-
sion. The Gore TAG was consistently used in TEVAR
because its short dilator tip did not require stiff-wire inser-
tion into the left ventricle, and its very short or nonbare
stent in the tip did not interfere with the real chimney
graft. We always performed the total debranching proce-
dure and TEVAR in one stage because we could insert
the Gore TAG through the ascending aorta when we
were not able to insert the device from the femoral artery,
and we could perform an additional procedure, such as
banding of the ascending aorta, if there was endoleak after
the main device implantation.
CONCLUSIONS
The real chimney technique, which achieves clampless
anastomosis in the ascending aorta, is an epoch-making
method to avoid the complications of side-clamping of
the ascending aorta. This technique is a valuable option
for total debranching and TEVAR for arch aneurysm.
The name “real chimney” was chosen because of its
shape: the entry of the chimney is inside and the exit is
outside the aorta.REFERENCES
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